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C4 	••tr 	H E 	FORCE 
FO "CIE 

NCBC Gulfport Administrative Record 
Document Index Number 

39501-SITE 8 INCINERATION 
19.01.08.0012 

Mr. James H. Scarborough 
Chief, RCRA Branch 
Waste Management Division 
U.S. EPA, Region IV 
345 Courtland St., N.E. 
Atlanta GA 30365 

Dear Mr. Scarborough 

1. References: 

\c - I a.12  

• 
a. Your 19 Jan 90 ltr to Lt Col Lubozynski, Tyndall AFB, FL 

regarding the incinerator ash and Herbicide Orange site at NCBC, 
Gulfport, MS. 

b. Our 22 Mar 90 response annotating actions to clarify 
your faxed comments on the dioxin risk assessment in the decision 
document for the NCBC site and creation of a sampling and analysis 
strategy for remaining HO contaminants. 

2. Attachment is the final reply to your comments on the dioxin 
risk assessment in the draft decision document. It was prepared by 
A. S. Rood and D. J. Thorne, of EG&G Idaho. Please contact 
Mr. Jeff Short at (202) 767-0275 or Mr. Karl Kneeling at 
(202) 767-4151 if you have any questions. Mr. Tom Sarros of NCBC, 
Gulfport, MS (601) 865-2243 is the ooint of contact regarding site 
work at the HO sit?.. 

FM? WALS.:i. ref., 
Chief, Envionmentai 	Division 

1 AtclOi1ectorate of Eng & Svcs 
Reply to EPA IV Questions 

• 
cc: HQ AFESC/RDV 

NCBC, Gulfport, Code 470.2 
SOUTH DIV NAVFACENGCOM 

Code' 1151 
MS DEQ (Mr Mabry) 
EG&G Idaho (Mr Cook) 



11 * , E•OZ.G Idaho 

• 	 

"Providing research and development services to the government" 

INTEROFFICE CORRESPONDENCE 

• 

DATE: 	August 15, 1990 

TO: 	J. Cook 

FROM: 	A. S. Rood 

SUBJECT: REPLY TO EPA REGION IV COMMENTS ON TCDD RISK ASSESSMENT - ASR-05-90 

The attached document contains the draft response to.EPA Region IV Comments on 
the site closure risk assessment for the Naval Construction Battalion Center 
(NCBC) in Gulfport Mississippi. 

ASR:lra 

cc: N. E. Stanley/VC 
G. B. Wiersma 
Central Files 
Letter File 
Project File 

• 
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Fedi/ to EFA '7,..ealon IV Comments 

on the Ground Water Model for MCEC 

Dav_to J. Thorne 

• 

• -a' 
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• 
A r=7iv to comments submitted 	EPA Recion IV concerning groundwater 

hotel:7g and 
	

sssessmenz fdr 2,:,7,8-Tetrachicrodibenzo-o-dioxin 

at the fcrn=r herbicide orange storage area at the Navel 

Construction Sattailon Center, Gulfport, Nississidoi was prepared by A. P. 

Rood of the Environmental A=====ment and Modelinc unit of EG&G Idaho and 

D. J. Thorne of Oak Ridge National Laboratory, Grand Junction Office 

(formally at EG&G Idaho). Many of the comments had l'ttle if no effect on 

the modeling results or concluicms on the 	CUE to ingestion of 

ing ,Dater. 

• 
one comment however, had sidnificant impact on zne eszimatet drinking 

water 	 This comment concerned the degradation rate of TCDO in the 

groundwater. The degradat.lon of TODD in tne groundwater was based on 

dedradation rates mf TCDD in the soil and surface water. Soil and surface 

water degradation rates are reported in the EPA Superfund Public Health 

E/aluation Manual. A literature investigation revealed that TODD 

degradation was primarily a photolytic process. Thus, decay of TCDD in the 

crtuhdwater would not cis posainie since groundwater Is not exposed to 

sunlight. 

_:slculatith= :.ere perfm.-7=z ,ri:m 	 ta“e credit 't- T=DC dep3y 

img-cundwater however credit was taken for 7CDD decay in h surface 

scil. In addition, the aquifer modeled was changed from the Miocene 

aquifer (tne primary drinking water source) to the surficial aquifer. 

.one for the followinc reason=: 

"-lore cats was availaOle on t-e =urficial acuifa-. 

Estimated contaminant concentrations in the surficial aquifer would 
,- 

provide a bounding case for the maximum concentration expected in the 

4110 
Miocene aquifer since the Miocene aquifer lies below the surficial aquifer 

2 



• 

• 

an tne actiticnal contamiha-s: travel cistante wouio result in greater 

oispersion of tne contaminant. 

Previous investigators consider transport of TODD to tn= Miocene 

acuifer extremely unlikely. 

A carcinogenic risk of 1.1E-0o was calculatec for the drinking water 

ingestion pathway. This risk was based on an indivicual wno ingests 2 L/d 

of water from a well located 152 m down-gradient from the NCBC site. The 

TODD concentration in the well water was assumed to be the model predicted 

maximum concentration for the curation of exposure. A carcinogenic risk 

tf 	 ,= the point of _e :'al 	fn- =n-= 	 ranee  ntatilitv. 	rhc 	of 

.0E-04 to 1..:;E-07 may be considered acceptable dependinc on the 

circumstances surrounoina the exposure and assumptions u==n in tne risk 

a=====m=nt. A risk of 1.0E-07 is geners::y considered acceptable. The 

risk calculated casino no decay of TODD in the croundwa"er was .6P-04 ''  

was sl.:ghtly above the aczeptaole cutoff CF 1.0E-04 . 

The sensitivity c1 aqui'er retardation('.which deoencs directly on tne 

fraction of organic carbon 'n the aquifer) on the carcinogenic risk was 

investigated. This investigation revealed an inverse power relationship 

between the drinking water carcinogenic 	and aauifer retardation. The 

''eater the retardation, the lower the carcinogenic risk from arinking 

the :-etarta___. 'act:- 	F1,21.o=t== that the 

release and transport mocel for TODD is nienly seneit:ve to the fraction 

of organic carbon assumed to be in the aduifer and soil. Therefore, if the 

analysis is to be furtner refined to determine risk acceptaoility, it is 

sugoested that Teasurements of the fraction of organic carbon in the 

surficial aquifer and contaminated soil oe mace. 

The data analyzed in this report indicates that several parameters in 

combination may be the key to determining the acceptability of the proposed 

TCDD action .3E4-the NCBC. The source term snould be more clearly defined, t 

• fraction of organic carbon in the surficial aquifer should be investigated, 



fir and tne actual 	graciemt 	distance of interest anculd be del'ined 

either hypothezipal 	actual. 

In addition, the pathway cf interest may mc longer be drinking water. The 

-.It:ration of 
	

from the =_;rfcinl aquifer to the Miocene acui'er is 

oon=d.=..re^ hi-ghl/ unlikely. This then icidaf- es that 	rsk of drinking 

'ovate' fr^h 	Miocenedquif=- would be considerably less than that 

-snorted for the surficial acuifer. 	Th,=f-Pfcre. if the surficial aquifer 

is not used as a potable water source, other pathways such as irrigation, 

food chain, and immersion smou'd be analyzed to determine te total 

za-dinogenz -ia-. 

• 

• 
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1.'7) EFE7:7-7:C R=RLy TO rn'1'ENTR  

1.1 Reply to Comment 1: 

The oom-ent cohcerhec 	egraat 	rats 	.1 i the 	 t 	and crchwa  

the assumption of zero concentration initial condition. 

Degradation rates for TODD in soil and surface water were reported in the 

Superfunc Exposure Assessment Manual draft ver=ion printed in 198E. 

_,'n==ouent versions of this docume.%t 	omitt=c 	Phy-cal ano 

Chemical data fon Contam::-Ianzs. c,Z71..Urn ('?94 	 li:es -or 

TODD in soil of 10 to 12 years. This process was attributed to orotolytic 

;sunlignt) degradation, thus decraciation of 	in the groundwater would 

• 
not occur by this process. In the original 	assessment, degradation 

in the groundwater was assumed to occur at some rate between the soil and 

surrat:a. wat,ir ratas. 	:1-= authors 	not aware of tre mechaniadl ty 

which TODD degrades at tne time the original transport calculations were 

terformed, thus new transport calculations were pf=1—crmed that _more  

dedracazion in the groundwater. 	 nr-- soil was ta'f:eh into 

account since T)-7r1  on the .urfaz. L, _- 

sunlignt. These calculations are oresented 	 ZMIS zocument 

any surficial acui -sr 	sampILfln data. 	This as.-Eumotlom was not 

mecessarily conservative and may not be valid. Field samplinc data 	
• 

nowever is needed for a starting point and this data is not avaiiadie at 

1.2 Reply to Comment 2, 4, 7, G: 

-a.. 

The comments concerned the following: a) effect of a fluctuating water 

di table, b) where the drinking water aquifer is recharged, c) verification c 

S 



cademta ,--esult in 	pore veloc _iy and some hat 

nigher contaminant concentrations due to lower hydrodynamic dispersion. • 

• dism=rsivity eduations arc t justification for tin 	 aro trarsvers= 

  

pore velocity arc aquifer tnickness. Tne reply to these 

  

 

comments are somewnat relat=,n, thus trey will all be addressed together in 

ti is section. 

Tk= moriel used for the ;•ound:,ater-  transport calculations was not designed 

to handle a fludzuatino water table explicitly. The source and transport 

mod=1 used in the analysis ignored the unsatura ted zone. That is. 

transport from the soil surface to the upper surface of the aquifer was 

1--.2nored and the contaminant was assumed to enter the aquifer after it had 

o==n l=ach=d 'cm th= 	 ms a==umption i= very conserval-lye 	Lt 

doss no-  	fo- 	 di' --.-n -and "'=-=rs-c" 	tn= 

contaminant in the unsaturatec pone. Tnus, a deeper cr snal lower 

taola, 	 ,f • -ecr_ :he p•-ed._cted release to tne grounUwa:er. 

. a fluctuati c ,,ater :able effects tree aquifer thickness and 

	

tmin-er aqui'er -=sult= 	ridmer tontemtrations cue :o a decrease in the 

/ertical mixing area. cinc= the model assumes uniform mixind in the 

v=-tical (d) direction. a =Taller aduife-  thickness Nil'_ r==u 14- 

somewnac higner concentrations. Tne sensitivity cf tre model to aduifer 

th,nt,:n=s= and pore velocity .:Jas examined and the results are presented in 

--Esptio-  7. 

:n the original analysis, the contaminant was assumed to enter the 

Miocene aquifer. This aquifer is the source for domestic and industrial 

needs  in the  c2ulf-1-, t area (9arrazicugh. 

	

are variabl= but  -=-er=', 	,r= 	'"- _ a_ uep, .,g-ng from 

The main recharge area for +- he Miocene aouifer is several mil== r,hrth c-f 

a..1fport. Recharge occurs by infiltration of rain that falls on sandy 

outcrops. This aquifer maintains sufficient artisian head pressure to 
_.- 

support flowing wells in the Gulfport area. Beds which contain the 
.,.,•1 

Miocene aquifer include the Citronelle and Graham Ferry Formation. These 

41111  
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Since the drinking water pathway was to be assessed in the oridinal 

;analysis. modeling was performed in tree 	 aquifer. • 

• mile 

east-southeast and di: south-soutnwe=7  at about 90 feet per 

near Gulfport. 

The permeable portion cf the near surface layers has been called tne 

eurfizial aquifer. From the information presented by Earraclough. 

downward micration 	 tc the Micoehe aqui,er is considered to be a. 

remote possibility. 	In addition, under the geophemigal and hydrolccical 

conditions present in the Gulfport area. significant movement =F dioxin 

dawn to the principal pumping zone= is not considered to be possible. 

The surf'cial =gu;f=- 	th= nit==t 	 zoh.ta:;71hanzs to 

transported ac-core tc 2arraclg 	 he surigial soulfer flows 

denerall/ south. toward the 2ulf of .1exico. 	Uittle use is made c water 

tre su:-fici.11 aquifer dawn gr- adient frofr; the 	 Some lay.n or 

q-zr,1=n irrigation mav =our. 	"'1.='; nearest irritation well i= e=t7-='of 

be aecut '/2 mile 0800 m) from the Serbiside St.:rade Arr.a 

conservatism, dio::in was assumed to leach from =7= soil and enter the 

Miocene aquifer. The original snalisis loncred - 	ef-feots of the 

surficial aquifer and any unsaturated media between the ground surface arc 

t-;-;,,=; Miocene aquifer. 	These simplifications were conservative since 

_c 	7.H? 	 =7:-. E =71: 

'urther dilute and retard tne contaminant. 

L3roundwater flow parameters in the original analysis for the Miocene 

acuifer could nof- 
	

located int"-!s, 	allott=o. 	 atuifer 

• 

parameters were used with the exception of pore velocity. F'ore velocity 

(1.6E-05 m/s) was estimated from hydraulic gradients of the Miocene 

aquifer and typical hydraulic conductivity values fur fine grained 

sandstone. The porosity of the surficial aquifer was between 0.20 and 

0.30. A mean value of 0.25 was used. Lateral (30.9 m) and transverse 

(9.0 m) dispersivity values were selected from a table of typical 

7 



• dispersi\izy \.alues in Till and N'eye- (I7PG) for alluvial sediments and distances around :05 m. °trier investigators (Weeks, J.89) used these same 

values for a herbicide risk assessment 17 Florida. Tne geohydroicgic 

setting for this risk assessment was very similar to the geohydrologic 

setting at Gulfport thus these values aomear to be appropriate for Use of 

tnis ===,==nn=nt model. 	In tne revised transport calculations, =4' 

parameters used in the groundwater mode! -r-r=,  for the surficial aquifer. 

The equations which describe dispersivity in the X and Y directions were 

taken from Till and Meyer (1983). 

1-: Reply to Comment 10: 

The equation for the leach 	 w,a= 	 from nc 

-.afetv Arivsi= r-7  tort'or =-1 1ow Grouro V=u'' Low L=`.'.=1 taste Radioactive 

,aate C,iscosal 7acilLLy by TZdyers acid As.uciates. 1r.a duaLiun ai!U 

of the parameters have been checked and it agrees with what is stated in 

:he te-:t. 	The equation giver in thle cc =sits is 	 to compa.-e 

b;r-causs the _ arms and units have hot teeh defined. 	units cf the leach 

rate constant are time--2-. 	This 	not a ratio (which would impl h.': units; 

or a rate (lhich would implv units of mass/time). 

Comment = refers to a discrepancy between the aquifer description in 

Figure c and its description in the te:4t. 	The Miocene aquifer nas oeen 

ionored in the nevi calculations thus the fioure and 	 =..L.:Lif- 

.fe=cripz'on will be eliminated. 

   

   

a 
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• 

2.0 R;7VIS7D TRaNSPORT CALCULA7:ONS  

These revised transport calculations model transport of TODD in the 

surficial aquifer only. 	Ust-ln,  the surficial aquifer to evaluate ris;: 

from 	orir!-:ing water consumption is conservative since 

migration to the actual crinkind water -u;-f-n-r-  (;lioc=ne aquifer) is a 

rTm0=T PossinilitY and if mioracion ccd.,rra, tne resulting proundwater 

concentrations would be lower due to additional dilution and dispersion. 

Transport parameters for the surficial aquifer are summarized in Table 1. 

2.1 Ccurce Tern: 

Tne aource term model was reyiaeu Pecausa tne ayaiiaale ii:erature 

(echumn, 19-94 indicates TODD tegracation occurs oy photolytic reaction. 

Surface contamination would be most susceptible cc this reaction end tne 

effectiyeneas of thia oroceaa would decrease 	 deot!1 Schaum 

recommends using a half life of 10-12 years for TODD contamination at or 

near te surfaco and a half life greater than 130 years for deeper 

contamination. 

• 

In order to azoount for one different denradation rates of TODD in the 

soil, the source term mace was broLen up into tt.o compartments: a surface 

cc7par 1.-t - nc a site...:-fa.oe tcnca-t-7ent. 

represented the first 43 cm of soil and was cnaraczerized by a 12 year half 

life. The second compartment representea soil deptns from 6 to 61 cm 

was charadterizeu by a TODD half life of 100 years. The ieacn rate 

constant ;as defined 
	

the original document' --=rmt,=d yh 

compartments as snow:-. in Figure 1. 

The differential equations which describe the time rate of change of 

source mass in both compartments are 

9 



• Table i. Transport parameter values for the surflcial aquifer model. 
Parameter 	 Value 	Units 

	 Source  

Hydrologic Conductivity 	150 
	

ft/day 
	

Sarracicugh, 1986 

Hydrologic Gradient 	3 - 	 ft/mile 
	

Barraclough, 1986 

Thickness 	 24 
	

ft 
	

Barraclough, 1986 

Porosity 
	

0.20 - 0.30 
	

Barraclough, 1986 
(Mean Value 
	

0.25 

Pore Velocity 
	

0.3 - 0.6 
	

ft/oay 
	 Barraclough. 1986 

(Mean Value) 
	

0.45 
	

ft/day 

Lateral Dispersivity 	 m 
	

-1.11 and Meyer, 
1983, Weeks. 1989 

Transverse Dispersivity 	9.0 	 m 
	 Till and Meyer, 

1933, Week=, 1989 

• Bulk Density Organic Sorption Coeff 

Fraction of Org Carbon 

Retardation 

Source Area 

Distance to Receptor 

2.0 

3.3E+06 

5.0E-04 

1.32E04 

220 x 220 

152 

g /cc 

ml/g 

m 

rn 

PSI, 1987 

EPA, 1986 

Fettijohn, 1972 

calculated 

crioinai report 

original report 

' 

10 
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Ficure 1. Revised source release model for the TCDD release from the 
NC2C Herbacide storage area. 

 

      

      

Os 

 

KS5 

 

Oss 

• 

• 
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tSs 

 

= 	 Ks) Q= 

 

".- 

 

dOss 
= K/ 1^55 - (KL= 	Kss)0== 

t t 

,here Gs = tne mass in the surface soil compartment (g) 
05S = the mass in the subsurface soil combartment (g) 
▪ = tne leach rate constant for compartment Qss (s-L1 
• = the leach rate constant for compartment Os (s7') 
Ka  = the decay rate constant for contamination 0-6 cm (57') 
N.:55 = the decay rate constant for contamination 6-61 cm (s7') 

The solution Zo (1) with ini'ial 	 G= = Cs, dt t = 0 is 

=(t) = Cs, 

The solution to (2) with initial conditions Gas = Css, at t = 0 is 

Os, 
Gss(t) = 	 r EXRC-"r-r t - EXF[-Kwt] 1 + Gss, EXEC-Kwt] (4) 

wnere K. = 	+ K,, 
• = 	+ Ks  

= release raze (R) to the groundwater is given by 

R = Qss(t) K 	 (5) 

The total ma= s released to the arcundwater is civen by 

= i R ( 4 ) 

KL, KL=  Os,- 	1 
= 	Oss, - 	  I— - - L. K w  K w  

Using the values for the variatles found in Tabl= 7, the total, amount 

released from the source to the groundwater was 0.387 g. 

The amount of TODD in each compartment at t = 0 was calculated by 

multiplying thevtatal TODD mass (79 g) by the ratio cf the soil 

(7) 

• 



Table 2. Values for the source term oaramezers 

Parameter 	 Value 	 Units 	 Source 

Leach Rat= 
	

7 .5E-04 
	

Calculated 

Leach Race (KL_=) 	.7.BE-05 	 y-L 	 Calculated 

TODD 1i2 life, 	 Schaum, 1984  
Surface 

• 

TODD 1/2 life, 	 100 	 y 	 Schaum, 1984 
3uried 

Organic Scrbzion Cosl' 	7.7E-06 	m ig 	 EFA, 1936 

Practich of Cr; Caroon 	41.4E-07 	 17 Corp., 1787 

:'', 	 5.77E-02 	 y 	 calculated 

6.77E-0= 	 t 	 calculated Surfac 

Surface Soil 	 6 	 cm 	 assumed 
Thckh=ss 

Buried Soil 	 55 	 cm 	 assumed 
Thickness 

TODD ^^ass 	 79.227 	 c 	 original remorz 

TODD ih 
6ur,ac.. Soil 	 7.792 	 q 	 calculated 

TC2: _h 
oi_ 

• 
13 
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• Fidure 2. Releaae  fundzir- of time tne Hertacide storage = a 

Ar=a r.r t e sur7'4 r:al aouifer for 	rr, r- ir1=1 

model. 

and' c.7e revIsed r:nne-=i 

0 	100 	200 	300 	400 
Time (Years) 

T
C

D
D

 R
el

ea
se

  R
a

te
  (

g
/s

  

700 600 

9.00E-11 

8.00E-11 

7.00E-11 
111 

6.00E-11 	 

	

5.00E-11 114 	 

4.00E-11 95 	 

a 
3.00E-11 

a 
2.00E-11- 

1.00E-11 

5.69E 31 

TCDD Release Rate From Source Area.  
to Groundwater as a Function of Time 

Original Model —I— New Model 



companzment thinness to the total contamination thicness 

411/1 	

_ cm;. 

Tne organic sorption coefficient (H OC) of TDCC is rr.latively hign ;:.3E06 

ml/g). This results in a high retardation factor for TCDD transport in 

groundwater. The retardation factor is given by 

,c1") = i 	Kd p/n. 	 (6) 

where Kd = the linear sorption coefficient (mi/O) 

= the H=n=ity of the mecium  

fl a  = the effedtive oorosity (total ooros:t. _s .SSUMEG to equal 

effective porcsit,,J 

e r‘u vaiue is ._;e: ived from 	 by Zi.E re:alionsnic 

= (Koc)('oc) 

wnere •-• 
	 tne fraction of organic carton in tne media. 

=or nigh Kcc values, the Rd factor is directly propnrtIona_ to the foc. A 

-cc value of 4.41  E---;.7 was repot _=c for 	in 	Nr7.r area. 	This value 

was usec in tne source term calculations arc for tne crouncwater 

calculations in the original report. Nc cirect measurements were made of 

t-t 77  

soils ma`, not ce accroeze for grour.date...-  •=imuiation in 1:71e surficiaf 

acuifec since sandstone and alluvial gravels typical contain less than 

3.1 % organic carbon (Rettijohn, .197:3). The foc value for surface soil 

nay also be inaporporiate since this 	 .ma=ser on only one 

:neasurement. 	:n these calculations, the f.-ac'ion of crgarip cardon wam 

assumed to be 4.4E-07 for surface =oil= in the =source term model and 5.0E-

04 for the surficial aquifer. The Rd factor for the surficiai aquifer is 

-a' 

15 



• = 
(5.0E-)a)(7..=E06 m1/;,;(2  ^_/cc) 
	  = 

and the leach rate constant for tn= -f irst 6 cm cf soil is 

58 cm/; 
	  = 2.75E-04 y-' 

- (=.0)(4.4E-03)(3.3E06 mi/g)(6 cm) 

2.2 Estimated TCDD Concentrations and Carcincdenic Risk: 

The relt=ase rate as a function of time (Fioure 2: =ntov.s that tne effective 

release time is approimately Boo years. 	I t v,-..= fnund Mat :his time 

in-significant her gombared to tne crcund,Aatur :oncent-azion =ear' time rf 

y (The time 	grounater concen:ration - =aches 1:= cra:i7lun 

,falue). 	Thus, release of tne cohzaminant cou:c :3 treated as a single 

• 
rt. 7 =e =venr releaseg dt time ed231 = O. 	Simulations usuo in tnis analv=i,t 

are 21: ,sinole o_lca -sloazo oven is amn no ro  i== any zf Lme numeric 

integration routines and methods described in tre original document. The 

racal;_.latec pea;. 7722 gon.:ent,-,Jricn 	2.61E- 	 t,hion .oc:urrsc 

./ are 	release 'rom the sourr= 

The 2Mromic 	 of -CDD from zne c.=..sump:12-,  c' 

calculated a:do-ging :2 t-s "-man 	Eyal-a:igh ;"anual. Fart 
- 	- - 

OW • ITN' • EF 

i=t7 

(6 cm)(0 

,..hera CD: 	2nt-:Jmic 	intat:e 

;-oum;,.r=,`ts.- congent..-ation (assum=d to oe tn.s na,:imum 

2-sgigag boncsntrat27 -.6 1 E-i0 

IR = standard drinking water intake (2 1/o) 

EF = the„,exposure frequency (365 days/year) 

ED = exposure duration (70 years) 

16 



= SCCy iJe .,("h',1 (70 kc) 

AT = period over wnion exposure is averaged (70 y • =65 O/y) 

The potential carcinogenic risk; was calculates as follows: 

=CR = 	• P= 	 (LI) 

where FCR = potential carcinogenic risk 

PF = the carcinogenic potency factor (1.5E05 mg/kg/d-1) 

no longer uses tae tern "=otency Ractor". 	Inszeat, the term 

=actor" ..as nit ZCO:::2C arc 15 used to to estimate an upper bound 

• 
probability of an individual developing cancer as a result of a lifetime 

of exposure to a particular level of a potential carcinogen. The slope 

`actor for TCDD was not listen' 	the March, 1 P90 edition of the 

Integrated Risk Information System (IRIS) database but was listed in the 

Jul', 1770 Healtn Efect Summary Tables (HEST;. The slope factor repoted 

in the HEST tables was the same as the potency factor reported in the 

outdated Superfunzl 
	

Health Evaluation Mannal (1.5E+05 mc/kg/d --L) 

The slope factor for TCDD is currently under review by EPA and may be 

revised in the future. 	The guidance given 	.==f21 has ',.=en to use the 

slope factor reported in the 	document until further cats is 

available. 

The carcinogenic risk using zne HEST publisned slope factor and the best  

estimate concentration (2.6E-10 mg/L) was 1.1E-06. 

• 
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• 7.0 DIS:U.SE:CN Cr PISL INTER.77AT:ZN r D SENSITIVE 77, PAN177.-E7,.S  

 

A carcinogenic risk of 1.0E-Oo is tne point of departure for 

aczePtadility. The range of 1.0E-04 to 1 .0E-07 may be considered 

a-___,able cepenoing on the ci.-cumstances surrounding the exposure and 

assumptions used in the risk assessment. A risk cf 1.07-07 is generally 

considered accePtable. The carcinogenic ris using the nest es _imate  

surficial aquifer parameters (RD of 1.52E04 and pore velocity of 1.6E-06) 

was 1.1E-06. This risi. was accve the point of departure For aceectability 

nay be cohe_cad aci- ectanie '.e pending en the assumptions used. 

o:-cer to asses_ tne cegree bf conservatism 	the risk estimate, a 

para:retric sereitivits; analysis was per formed on the model. The 

ronrentration in the fmllowiro graphs (Figure 7 thru 7) rias been 

mermali.zed to the :eel: concentration calculated with the test estimate 

parameter values 	aple 1:. 

e =ffRct reta -catien has on :ear, concentration is shown in Figure D. 

The retardation factor is highly dependent on the fraction of organic 

car'-on in the aqui'er. Since v,=ry little data was available en organic 

coon fractions, the retardacon factor was allowed a large degree of 

variance in orcer to account or ail possible cases. The r,=cardation 

'adter 	 :un-ti-n 	 t- 

ne pea, coneenc:-aciun time was linearly related to tne retardation facier 

igure 4). • Single pulse releases were used ih all computer simulations 

shown 1,; figure 	.ur lcvJ rod \-alues, the single pulse release over 

dredicts the peak conzemtratich because the release time becomes a 

of zne 	 trasel time. FQC examp.le, using an 

Rd of 1.0, the oea concentration for a single pulse release of 0.3375 g 

was ~.CE-0L: mg/L. The p=ak tim= wa= 	rears after the release. Using the 

source model described previously and the time variant release rate 

(Figure 2.), tie peak concentration was 1.0E07 mg/L and occurred 12 years 

• after the release began. 

• 
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Peak Concentration Time ve Retardation 
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• fraction cf organic carton in the surface soil will also affect the 

release rats 	TCDD to tne groundwater. Hign concentrations of ordanic 

matter in the surface soil will tend to immooilize TCDD and if sunlight is 

present, photolytic degradation will decrease the contaminant mass. The 

response of tne source model to percent organic carton in the soil shows 

an eponential decrease in the integrates mass cf TODD releas=d to the 

groundwater vs increasing organic carbon in tne soil (Figure 5). For 

single pulse releases to the groundwater, the mace released is directly 

Proportional to the potential carcinogenic risk. The relationship between 

carcinogenic risk and a time variant release of ICED to the groundwater is 

more comple't and is not discussed here. 

The effect of tne pore veioc_ ty was investidated to determine the models 

s.ansitivity to this paramete -. Th= ror= 	 we.'- e varied from the 

low value repOrteC in the literature of '.1P-Ot 	F- t= high  value of 

06 m/s. The model toes not appear to be highly sensitive to variaoility 

in P=r2 valccitY 	 6, dZ least1. 	c range of reportsd U. 

velocity values since tne peak concentration did not change for either 

cn-noar=n to tnat obtained for the test „estimate velccity of 1.6E-

',)6 m/s. 

The most permeadle sections of the surfizial aduifer averages 

approximately 7 m 	 Far this analysis, it was assurnec that the 

follows a functional relationship of 	= _/'A wren compared to pear 

concentration (Figure 7). 

Distance to the receptor was also investizated. 	 the 

nearest known w=11 0.5 m'le (=00 m) away 
	 The' pea.: 

concentration was 8.7E-11 which was 66% less than the concentration using 

the 152 m receptor distance. The calculated potential carcinogenic risk 

due to drinking water ingestion was 3.9E-07. 
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1.000E+01 

Percent of Organic Carbon vs 
Mass of TCDD Released to Groundwater 
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• 	Mass c-= TEDD release tc grounowate- v percent organic carbon 

in 7.7.e surface soil for the rev:=,-  source model. 
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• Fir-ure beak concentration (nor-mall:ea to tea:: concentratlon using the 

hest estimate parameters) vs tore veicti,:y: 41 1 oarameters v-';:Tapt 

aquifer thicl<ness) were held constant at their test estimate value. 

Normalized Concentration vs Pore 
Velocity for Best Estimate Parameters 
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(except aquil'er tnicness) were neld constant at their best estimate 

/slue. 
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• L1 .0 C=N:L'JSICS AND :::;.-:=NDLTIONE 

 

Tne ootential carcinocsnio rIa, of._E-0C '.s.as tschnizally acove the EPA's 

Ocinz of aeon! tre" -or accectacie ris nowever some consideration as to 

the assumptions usec In tnr. mcph: =houc be 	 assumptions used 

to estimate the =7, .ra-,= 	 conservitiva. Pieic cata to support 

-sin'.; a more refineo estimate nowe,/er waa lac;:i-c. The ciszance to tne 

receptor was cnosem to be tne nearest site coundary from the center of the 

emeciated area. This locatizh was n7: in the zirection of the hydrologic 

2.:"1,1S -_ -ahrt to 	 -ece..2tor. 	oe imcos=_Ole. 

oistan7 w,= 	 ,c- 	 Ah actual 

cresumaoly located a hal 	cownorac:eht 	tne szoraze 

fac.:11t/. 	 aho veric 	of 	actual do.,ncraCient 

locatioh 	 c-eoit to 
	 fo- tnie Paameter. In 

=hme 	 should 22 allowec for mooaling tne surficial aRuifer 

65 C. 	 :ne Cr nor,. source 

Crini.ing water 	tne Sulfport area. Micratioh to the Micceme acuifer is 

oonsicered 
	

;Earraciough, iqS4. an: oven if tnere 

migration. 	==thaz,,d =bnoehtrations 	de 	:- an the surlicial 

aouifer corLentrations Cue 
	 The-e are currently 

• 

no ,now 	 in the sLirfizial acuifer. 

lardost 	 or, the creoictec 704vngrau_n: ,-conuwa,:er concentrations' 

4nd potential carcinogenic ri,=, in the reyisec :alculations. Risk 

estimates tai .ing no credit 	cocay 	 oy as ,;luon 

2ver 

of TC:: 	 -"2 no7e1 -as _tha- ;2-.: 	 1-C • ne 

mechanism reported by Schaum. These cnan:as resifted in 760% increase in 

tme 7CDC masa released from the facilit, to :he grounc.,,ater. 7hia yalue 

however was dependent on the amount of organic carbon in the surface soil. 

At present, only one soil sample has been analyzed for organic carbon. 

Because the release and subsequent migration of TODD as very sensitive to 
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• =-.LE ca,- ameter, 	Is suocastst 	futu-e 

characterizind the amount and distrioution cf ordanic carcoh in the soil 

and surficlal aouifer. 

	 fo-us ch 

The most conservative analysis wnere the entire estimated 1.-.ventory was 

-=1=ser-1  to the croundwazer as a pulse and no r.=,- ara=ricm cr decay 0-f tne 

• 

=urce mass was considered. the riskwas unacceptable. When tme source  

term model was used to estimate= releases, retarcation and decay were not 

considered and the groundwater receptor was assumed to be at a well 800 m 

downgradient from the facility, tn=ln the risk was 2.6E-04 wn'-n is 

=1;gn''v ==cv= the unacoeotadle cutoff range of 1.0E-r) z. 

r: 	 that one acuif=r contains some orzahi= material thus the 

preceding risk estimate was overly conservative. also the surface soil 

will likely contain treater f-actions of organic carbon than what nas been 

measured in the remediated soil. More organic material in the surface 

.A 411 ; flr romcr. L!..„ TrDn transit time 'from the soil to the groundluater. 

This will increase the amount of TODD decayed in the soil and decrease 

the mass cf TODD released to the groundwater. 

Greater knowledge of the source term, fraction of croanic matter in the 

soil and aquifer and actual dc,wn c.radlent well distance of interest will 

result in more certainty in the rts estimate. 	 the current risk 

es.7.1m.E.te 	 cc nos  JrF 
	 .17.r:11 reasonatl. 

CiOluUt 6 -10 ,...h02ru.s..hiLy 	;le actual values of the aensitive parameters 

identified in tnis report. Agreement with the regulatory agencies as to 

appropriate values to "-'e u=ed in the analysis will add creditility and 

defensibility to the risk estimates. 

• 
In addition, the pathway of interest may no lancer be drinking water. The 

migration of ,:DD from the surficia: aquifer tc the Miocene aquifer is 

considered highly unlikely due to the hydrologic properties of the Miocene 

aquifer. This then indicates that the risk of drinking water from the 

Miocene aquifer would be considerably less than that reported for the 
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• Fp- i7losn-Verla;. 	 Hf2icelta—o. 

(Professional 	 :-c.) "RePot of Field Com'latch 

" Letter to D. r:nuoson, Ensco :nc., NCE: Site Disposition File 

April 

F.og"s arms 4;s.--oz'3tes (Ropers ar.c Associa:es Engineerind Cprooration), 

F-ct^tvoe Eaf=-_ v 	 7-oc.hd 	 Low 

!,:aste Disposal Facil:ty RAE-67'6-5, Pr=pari=o for EG&G Idaho Inc. , by 

17,=':,ers and Asscoiates Emoin-2er.Lng C.:,-- pora:lon, 	Lal<e Citv, Utar, May, 

5-7. 

3:ona_Jm, 	 6cil. C'fica of 7%--3,ea:-dn 
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